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Development of a Camera Arm for Teleoperation with Realistic Sensation

«Hiroki TANAKA, Yuichi TSUMAKI (Hirosaki University)

Abstract— A movable camera is required to improve task performance during teleoperation, because it
gives realistic sensation to the operator. Especially, 6-DOF motions enhance such effectiveness. In this
paper, a 6-DOF camera arm is introduced to a dual arm teleoperation system. Sufficient work space
is assured by both a serial link mechanism and the SC control method. In addition, it is foldable for
compact storage. Design concept and details of a prototype will be addressed.

Key Words: Camera arm, Teleoperation, Telexistence, Singularity, SC approach
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Fig. 1: View point changing system.
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Fig. 2: Overview of the camera arm.
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Fig. 3: Required work space of the camera arm.
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Fig. 4: Details of the camera arm.
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Table 1: Link parameters.

Link 1
Link 2
Link 3

400mm
450mm
117mm

Table 2: Range of movement.

Joint O Range

1 -180° 0 +180°
-125° 0 +125°
-180° 0 +180°
-180° 0 +180°
-150° 0 +150°
-180° 0 +180°
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Fig. 5: Hardware architecture.
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Fig. 6: Coordinate systems of the camera arm.

Table 3: Link parameters of the camera arm.

i ai—1 | o1 | di | 0;
Joint1 0 0° 0 | 61
Joint2 0 -90° | do | 69

Joint3 a2 0° d3 93
Joint4 0 90 ° d4 94
Jointh 0 -90° | 0 | 65
Joint6 0 90 ° 0 | b¢
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Fig. 7: A scene from a fixed camera.
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Fig. 8: A scene from a camera on the camera arm.
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